The effect of polyvinylpyrrolidine on the stability of taurolidine.
In an aqueous solution, taurolidine reversibly degrades to taurultam, hydroxymethyltaurultam, taurineamide, and formaldehyde. The objectives of this research were to investigate the mechanism of polyvinylpyrrolidine (PVP)-induced taurolidine stabilization by measuring the effect of PVP on the rate and extent of formaldehyde release from taurolidine and its decomposition products, the ionization of taurineamide, and the NMR and FT-IR spectra of taurineamide. PVP was found to a) increase the rate constant for taurultam formation from taurineamide and formaldehyde, b) decrease the apparent pKa of taurineamide, and c) alter the NMR and FT-IR taurineamide spectra. The effect of PVP on the stability of taurolidine was to increase the stability of its primary degradation product, taurultam, which, in turn increased taurolidine stability because taurultam was reversibly formed from taurolidine. Furthermore, the increased stability of taurultam in acidic, aqueous PVP solutions was due to an increased rate of taurultam formation from its primary degradation products: taurineamide and formaldehyde. The rate constant for taurultam formation increased three-fold in the presence of 5% PVP. The rate increase was caused by the interaction of unprotonated taurineamide with PVP. The estimated taurineamide-PVP association constant was 1800 M-1. This interaction decreased the concentration of unreactive/protonated taurineamide while increasing the concentration of unprotonated/associated substrate which was found to be fivefold less reactive than the free/unprotonated amine.